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(54) METHOD FOR APPLICATION AND APPARATUS THEREFOR 

(57)Abstract: 

PURPOSE: To prevent the operation rate of an apparatus from lowering by an 
application operation to detect the amount of an agent applied. 
CONSTITUTION: When an operation for applying an adhesive 2 on a printed board 
5 is finished, for the condition of application diameter recognition, a discharge 
nozzle 4 is moved to a detection table 10. While the board 5 is being loaded, trial 
application is conducted by the nozzle 4 on the table 10, and the application 
diameter recognition is carried out by a camera 1 1 , and correction data on the 
application diameter are calculated so that the board 5 is positioned before 
working application being implemented. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The method of application characterized by making it make said detection equipment detect 
the discharge quantity of the paint from a regurgitation nozzle during transfer actuation of the printed 
circuit board by said transfer equipment in the method of application which detects the amount of the 
paint breathed out from this regurgitation nozzle using detection equipment while making the printed 
circuit board transferred on the activity table breathe out the paint from a regurgitation nozzle and 
applying it to it with a transfer equipment. 

[Claim 2] While making the printed circuit board transferred on the activity table breathe out the paint 
from a regurgitation nozzle and applying it to it with a transfer equipment In the coater which detects 
the amount of the paint applied on the table for detection using detection equipment from this 
regurgitation nozzle The driving means which moves said regurgitation nozzle in the XY direction to said 
activity table, The coater characterized by establishing the control means which controls migration of a 
up to [ said table for detection of said regurgitation nozzle by said driving means ] so that a 
regurgitation nozzle can apply the paint for said detection means to detect during transfer actuation of 
the printed circuit board by said transfer equipment. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of application and the coater which detect 
the amount of the paint breathed out from this regurgitation nozzle using detection equipment while the 
printed circuit board transferred on the activity table is made to breathe out the paint from a 
regurgitation nozzle and it applies it to it with a transfer equipment. 
[0002] 

[Description of the Prior Art] While applying the paint breathed out from a regurgitation nozzle by the 
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printed circuit board laid on this seed activity table, the coater and the method of application which 
detect whether the amount of the paint breathed out from a regurgitation nozzle is the appointed 
amount are indicated by JP,6-169159,A. In this seed equipment, it has detected whether the paint is 
applied for whether the amount of paint, such as adhesives, is the appointed amount from a regurgitation 
nozzle on tables for detection on a printed circuit board or other than a printed circuit board, that 
diameter of spreading etc. is recognized with recognition equipment, and it is in tolerance. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with said conventional technique, since actuation 
of spreading of the paint for detection of coverage is actuation different from real spreading which must 
be applied to a substrate and is actuation which does not contribute to the production of a substrate 
itself directly, it has the trouble that the part of the spreading time amount of the paint for this 
detection apd an operating ratio fall. 

[0004] Then, this invention aims at preventing that the operating ratio of equipment falls by spreading 

actuation of the paint for detection of the coverage of the paint. 

[0005] 

[Means for Solving the Problem] For this reason, it is made to make said detection equipment detect 
the discharge quantity of the paint from a regurgitation nozzle during transfer actuation of the printed 
circuit board by said transfer equipment in the method of application which detects the amount of the 
paint breathed out from this regurgitation nozzle using detection equipment while the printed circuit 
board transferred on the activity table is made to breathe out the paint from a regurgitation nozzle and 
this invention applies it to it with a transfer equipment. 

[0006] Moreover, while the printed circuit board transferred on the activity table is made to breathe out 
the paint from a regurgitation nozzle and this invention applies it to it with a transfer equipment In the 
coater which detects the amount of the paint applied on the table for detection using detection 
equipment from this regurgitation nozzle The driving means which moves said regurgitation nozzle in the 
XY direction to said activity table, The control means which controls migration of a up to [ said table for 
detection of said regurgitation nozzle by said driving means ] so that a regurgitation nozzle can apply 
the paint for said detection means to detect during transfer actuation of the printed circuit board by 
said transfer equipment is established. 
[0007] 

[Function] According to the configuration of claim 1, while the printed circuit board is transferred to the 
bench by the transfer equipment, the discharge quantity of the paint from a regurgitation nozzle is 
detected by detection equipment. 

[0008] According to the configuration of claim 2, while the printed circuit board is transferred to the 
bench by the transfer equipment, a control means controls migration of a up to [ said table for detection 
of said regurgitation nozzle by the driving means ] so that a regurgitation nozzle can apply the paint for 
a detection means to detect. 
[0009] 

[Example] One example of this invention is explained in full detail based on drawing below. 
[0010] In drawing 1 , 1 is a coater, from the regurgitation nozzle 4 prepared at the tip of a syringe 3 at 
which it filled up with adhesives 2, breathes out adhesives 3 and applies them to a printed circuit board 
5. The syringe 3 is formed in the head section which is not illustrated, and as shown to the arrow head 
°f drawing 1 in a horizontal plane in the X-Y table which is not illustrated by the drive of the X motor 6 
shown in drawing 4 , and the Y motor 7, it moves this head section in the direction of X, and the 
direction of Y. 

[001 1] moreover, this head 3, i.e., a syringe, moves namely, moves up and down to the Z direction of 
drawing 1 by the Z motor 8 shown in drawing 4 , to this head that is not illustrated, this syringe 3 is 
driven by the theta motor 9 of drawing 4 in the direction of theta of drawing 1 , and it rotates it in it — 
as — attachment ********. 
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[0012] 10 is a table for detection on which adhesives 2 are applied, the adhesives 2 applied to this table 
10 are picturized with the recognition camera 1 1 attached in said head section which is not illustrated, 
and the diameter of spreading (since it sees from a top and is an approximate circle form, the applied 
adhesives are the diameter) is recognized, although it can say that coverage is recognized by seeing the 
magnitude of the diameter of spreading, you may make it compute area supposing not becoming circular, 
it can carry out seeing height from a longitudinal direction etc., and direct detection of the volume (i.e., 
the amount itself) can also be carried out. 

[0013] A printed circuit board 5 is laid in one pair of conveyance chutes 14 prepared at the 
predetermined spacing on the bench 13. moreover, said table 10 for detection — the side face of this 
bench — attachment ********. The XY direction and the vertical direction are positioned by the 
pointing device which is not illustrated, and the substrate 5 on the conveyance chute 14 is fixed while 
an inferior surface of tongue is contacted and supported by the backup pin 15 set up by the bench 13. 
[0014] Said regurgitation nozzle 4 is not applied on a substrate 5 in order of the spreading step of the 
spreading data which do not illustrate adhesives 2, and is made as [ become / this nozzle 4 / said head 
section which is not illustrated moves in the XY direction, and / about a printed circuit board 5 top / 
movable ]. 

[0015] 16 is a supply conveyor made to move a printed circuit board 5 in the direction of the reception 
bench 13 from upstream equipment, and 17 is a discharge conveyor which sends out the printed circuit 
board 5 which spreading of the adhesives 2 which should be applied on the bench 13 ended to down- 
stream equipment. 

[0016] Although a substrate 5 is conveyed, it is stopped by the position and is standing by, and while 
spreading actuation is performed on the bench 13, as for the supply conveyor 16, the transfer pawl 18 of 
the pair prepared in the transfer arm which is not illustrated extrudes the substrate 5 which spreading of 
adhesives 2 ended on a discharge conveyor while moving this substrate 5 that is standing by on push 
and the chute 14 of the bench 13. Positioning of the substrate 5 by the positioning device which is not 
illustrated before this transfer actuation is canceled. 
[0017] Control block of a coater 1 is explained based on drawing 4 . 

[0018] 19 is CPU and carries out generalization control of the actuation of a coater according to 
programs, such as a flow chart shown in drawing 5 and drawing 6 which were stored in ROM21, based on 
various data, such as said spreading data stored in RAM20, the recognition data of the recognition 
camera 1 1, etc. Drawing 6 is a flow chart about the block of "substrate conveyance actuation" and 
"diameter recognition actuation of spreading" among the steps of the flow chart of drawing 5 , and both 
actuation is performed in parallel. 

[0019] 22 is an interface and connects said X motor 6 grade with CPU19 through the drive circuit 23. 
[0020] The above configurations explain actuation below. 

[0021] First, if the unattended operation of a coater 1 is started by actuation of the control unit which is 
not illustrated, from upper equipment, a substrate 5 will be transferred on the supply conveyor 16, and 
will be conveyed. 

[0022] since the regurgitation nozzle 4 cannot apply adhesives 2 to a substrate 5 in the meantime, in 
order to stabilize the amount of the adhesives 2 which carry out the regurgitation — the table 10 for 
detection of adhesives 2 — it operates by throwing away and striking. 

[0023] Namely, are controlled by CPU 19 as a control means, and the head section which is not 
illustrated by the drive of the X motor 6 and the Y motor 7 moves onto the table 10 for detection, and 
descends by the drive of the Z motor 8 in the position of this table 10. When the bulb which the 
compressed air from the source of a compressed air which is not illustrated does not illustrate can open, 
it flows in a syringe 3, adhesives 2 are breathed out from the regurgitation nozzle 4, and it is applied on 
a table 10. If spreading of adhesives 2 is performed while only the count shown in the data which are not 
illustrated changes the location of the XY direction next, spreading of the adhesives 2 as trial spreading 
for the diameter recognition of spreading will be continuously performed, as shown in drawing 1 . 
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[0024] After trial spreading is performed, each of the adhesives 2 with which the head section was tried 
[ it moved it and ] and applied in the XY direction is picturized with a camera 1 1, as shown in drawing 2 , 
and the diameter of spreading is recognized. 

[0025] Next, when it is checked by CPU19 whether it goes into the tolerance of the diameter of 
spreading of the adhesives 2 shown by data and it does not go into tolerance, count for amendment of 
spreading conditions is performed. Usually, when the diameter of spreading smaller than the set-up 
diameter of spreading since the magnitude of the diameter of spreading changes by the time amount, i.e., 
the time amount which said bulb has opened, to which said compressed air is applied has been 
recognized, it amends so that time amount (henceforth regurgitation time amount) which opens a bulb 
may be lengthened, and in being larger than the set-up diameter of spreading, it amends so that 
regurgitation time amount may be shortened. 

[0026] Thus, the value (data for diameter of spreading automatic amendment) which amended 
regurgitation time amount is memorized in RAM20. 

[0027] In parallel to the above-mentioned actuation, the printed circuit board 5 which had stopped in the 
predetermined location on the supply conveyor 16 is pushed by the transfer pawl 18, is guided at the 
conveyance chute 14, moves, and is transferred to the position on the conveyance chute 14. Make 
rotatable the transfer arm in which the transfer pawl 1 8 was formed and which is not illustrated around 
it rather than the conveyance chute 14 of the near side of drawing 1 centering on the predetermined 
shaft extended in the direction of X in which it is located to the front. When are not used for 
conveyance, and the near side of drawing 1 rocks, it is standing by in the substrate 5 and the syringe 3 
grade, and the location in which it does not interfere and it transfers, it is made as [ serve as / rock and 
/ the transfer pawl 18 / a location which can engage with the edge of a substrate 5 ]. 
[0028] Thus, while transfer actuation of a printed circuit board is performed, after the recognition 
camera 1 1 finishes recognition actuation, the head section which consists of a regurgitation nozzle 4 
and a recognition camera 1 1 moves, as shown at drawing 3 on the substrate 5 transferred to the 
transfer pawl 18 from the table 10 top for detection. 

[0029] Next, a substrate 5 is positioned according to the positioning device which is not illustrated, and 
further, it is supported by the backup pin 15 and fixed to it. 

[0030] Next While the regurgitation nozzle 4 moves to the location on the substrate 5 specified for 
every step of the spreading data which were stored in RAM20, and which are not illustrated by the drive 
of the X motor 6 and the Y motor 7 and descending by the drive of the Z motor 8 Only the amount 
which should carry out the include-angle swing of the nozzle 4 shown in said spreading data is rotated 
by the drive of theta motor, adhesives 2 are breathed out in the regurgitation time amount which 
amended the regurgitation time amount shown in spreading data after the above-mentioned diameter 
recognition of spreading, and these adhesives 2 are applied to a substrate 5. 
[0031] Thus, after spreading of adhesives 2 is completed in all the locations on the substrate 5 
concerned that should be applied (CPU1 9 judges termination with the data of the purport which is 
shown in said spreading data and to end.) Positioning of a substrate 5 is canceled, and the transfer pawl 
18 rotates from a position in readiness, and is moved to the location which can engage with the edge of 
a substrate 5. While the transfer pawl 18 moves with the drive which is not illustrated and the substrate 
5 on the supply conveyor 16 is transferred on the conveyance chute 14, the substrate 5 on the 
conveyance chute 14 is transferred on the discharge conveyor 17. 

[0032] When nothing judges whether CPU 19 has the head section (it consists of a syringe 3 and 
recognition camera 1 1 grade.), the transfer pawl 18, and a transfer arm (it is with transfer in a flow 
chart.) in an interference region and there is to an interference region in parallel to the above- 
mentioned actuation as shown in the flow chart of drawing 5 and drawing 6 after the spreading actuation 
to a substrate 5 is completed, it checks whether a substrate 5 is in a conveyance condition with the 
transfer pawl 18. The case where it is in an interference region means the condition that the transfer 
arm is rotating etc. 
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[0033] A check of that the substrate 5 is conveyed performs the same diameter recognition actuation of 
spreading as the above-mentioned. The diameter recognition conditions of spreading which are set up 
for using it as a premise to which this actuation is carried out with setting devices, such as a touch 
panel switch which the diameter recognition of spreading does not illustrate, and are set up similarly 
must be satisfied, and, as for CPU 19, this is checked. The diameter recognition conditions of spreading 
are conditions which determine the timing which performs diameter recognition of spreading, when it is 
set up by finishing number of sheets, a count of spreading, or spreading time amount of a substrate 5 
etc., for example, having set up in order out the diameter recognition of spreading, whenever it is 
finished in three substrates 5, counting is carried out with a counter in finishing number of sheets for 
every spreading termination of a substrate 5, and when these enumerated data become to three sheets, 
diameter recognition actuation of spreading is performed. Although it tries while the substrate 5 is 
transferred, when the diameter recognition conditions of spreading are set up for every finishing number 
of sheets of a substrate 5, and spreading and diameter recognition of spreading come to be performed In 
the case of other conditions, it becomes with the timing to a substrate 5 which performs diameter 
recognition of spreading in the middle of spreading actuation, but after becoming conditions even in this 
case, the spreading actuation to that substrate 5 should just be made to perform diameter recognition 
of spreading, while transfer actuation of waiting and this substrate 5 is performed till termination. 
[0034] Spreading is performed in order to stabilize adhesives 2 on a table 10, as this diameter 
recognition actuation of spreading mentions above, when a setup which throws away, strikes and uses 
spreading is carried out, although it is moved to the position of the table 10 for detection and a nozzle 4 
is performed. Although the number of nozzles 4 is one in this example, there are two or more [ of 
these 1 and especially when it is going to perform diameter recognition of spreading about the nozzle 4 
which is not used for a while, they is effective. 

[0035] Thus, after throwing away and striking and completing actuation, it is carried out as shown in 
count drawing 1 to which trial spreading for performing diameter recognition of spreading was set, and as 
shown in drawing 2 , a camera 1 1 recognizes. Based on this recognition result, the data for diameter of 
spreading automatic amendment are computed as mentioned above. 

[0036] Next, real spreading actuation of the adhesives 2 which followed spreading data immediately is 
performed to the printed circuit board 5 by which checked that checked having returned to the location 
where the transfer pawl 18 referred to as whether to be a TORANSUA orientation stands by, and the 
earth switch which is not illustrated was not pushed, and installation immobilization was newly carried 
out on the conveyance chute 14. 

[0037] Moreover, also with the case where the conveyor 26 which conveys a substrate 5 is formed on 
the bench 13, while conveying the substrate 5 by conveyor 26 after termination of spreading actuation 
to a substrate 5, a nozzle 4 is moved and it may be made not to be based on the transfer pawl 18, as 
shown in drawing 7 as the 2nd example, but to perform diameter recognition actuation of spreading. 
[0038] Moreover, although this example explained the example which carried the nozzle 4 and the 
recognition camera 1 1 in the same head section, as a nozzle and a camera are moved by separate XY 
migration device, if trial spreading by the nozzle is completed during a transfer of a substrate 5, while 
recognizing with the camera, a nozzle may move onto a substrate 5. 
[0039] 

[Effect of the Invention] This invention can be prevented from dropping the operating ratio of equipment 
as mentioned above, without restraining the time amount of the real spreading actuation which should be 
applied to a printed circuit board, since the paint can be applied from a regurgitation nozzle during 
transfer actuation of the substrate which cannot apply the paint to a printed circuit board in order to 
detect the paint. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the coater which is carrying out trial spreading. 
[Drawing 2] It is the perspective view of the coater which is carrying out diameter recognition of 
spreading. 

[Drawing 3] A regurgitation nozzle is the perspective view of the coater in the condition of having moved 
onto the substrate. 

[Drawing 4] It is the control-block Fig. of a coater. 

[Drawing 5] It is drawing showing the diameter recognition actuation of spreading, and the whole 
substrate conveyance actuation flow chart. 

[Drawing 6] It is drawing showing the flow chart of the diameter recognition actuation of spreading, and 
substrate conveyance actuation. 

[Drawing 7] It is the perspective view of the coater of the 2nd example. 
[Description of Notations] 

1 Coater 

2 Adhesives (Paint) 

4 Regurgitation Nozzle 

5 Printed Circuit Board 

6 X Motor (Driving Means) 

7 Y Motor (Driving Means) 

10 Table for Detection 

11 Recognition Camera (Detection Equipment) 
13 Bench (Activity Table) 

1 8 Transfer Pawl (Transfer Equipment) 

19 CPU (Control Means) 



[Translation done.] 
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[0 0 2 7] ±BB©«i(^ta6fTUT, M^>^716 

8 (CJ; Off an, »j&->:L-h l'4fc36rt£nT#» 

u ajstv-i-h i 4±©^©fi:sic^«an?)„ & 

so tJTll 8#»ttSftfcB*Lfc^»*7-AttBl©* 

nfii©«a->3. — h 1 4«to , b#fl(i»*fi«r*x*i6]c 

n, »ii:ffl^e.nT^n^i:tt0 1 <D^m&nzm 
wan. s«5&tfs"j >$;3«f t^bfc^&BKft 

So 

[0 0 2 8] uOiPlClt, XD >b*1£©&*»)^ 
40 t, PttB /X;P 4 R^lgia*^ 5 1 1 JcOttS'Ny KW 

ttttm^r— oiio^i 8fc^«an^s 
k 5 ±ch 3 t*-r«t o \z&m?2>, 

[0 0 2 9] -A\Z, B*H5:^ffi«ft«>««fC«fcf5«« 

5 (Sftfiftg) an, ae>fc«A*^^7yXif>i 5ic$ 
^anxH^an^o 

[0 0 3 0] RAM2 0l:«HfiSnftB*UH 

^ ©t. 7- v -Jmzmfe a nAc»« 5 ±©{4Bic 

PttUyXJl- 4^X^-37 6SDCY^E-^ 7©ggftt«t 0 

50 ^x-^ic^-ryx;i-4=&^gtgoT'<#ftrctj-e» ; &- 
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5 

2*ti±msn. a«5«ctt«*»j2*«a^sn<&. 

[0 0 3 1 ] I CD J; 5 I: ITSRSfi 5 ±©4T©i* 
f-i'i:*Sn6»7rsBtf)f-?l:J:!)CPU 1 9 

«m 1 8 «<f» mam. * o sn lt»« 5 pi 

1 8 *»iM&bT«i&3 1 6 ±<Dmm 5 

-h 1 Auz&mnnztmz. ffiitvi-M 4±© 

[0 0 3 2] »E5's©fc#iMto&»i*7'r*fc-hE©» 
f^tafeffLT, 0 5&tf0 6©:7D— ^-MCaVrji 
DCPU19BMH* (-> U >> J 3 &tf«g*# y 5 1 
l^TlffiE$n-5„ ) ifMMU 8fttf»*7-A (7 

m 1 8 tc «k o as 5 a«*smkir k » * t* ^ a» * *»s-r 

[0 0 3 3] 3SS5*t«SI3nT^*C t**BT* 

TU&t*ntf&&?\ dtlSrCPU 1 9KMt|g-f-5. ^ 
»tR5©tfc±tftt«, ifi^g^^li 

a*i^fM<Sk:«t o Rx&sn. 5 a* 3 «ctt±*< 

fi5©Sfe*»7*K:tt±»ftt»S*^>^Tffl-ftUT. 

5. 5 ott±tf**«iciw£an 

Ti^s^tuis 5 a*ft«anT^*raKt*b&*# 

5 ^<Dmmmfc<»m*p \zm^mmm^n o 9 

S*5^©Sfc^i»ff*«»7*T«r-6. 5 <D®mW) 

[0 0 3 4] tt&ftgiBttibfm. /x;u4*t«itBfflT- 
-x;n o©M)e©ta:itfc»»sn, nt>nz>&. ax 

«e>csfc**tfrt>n-s. cna*siss^jT"«yx;P4*u 
jx)va \z-D^xmifi&&wi : £i7&o ttzmtiizmz 

[0 0 3 5] COJ:5KLT»Tfl-6»^««ll7r*t 



(4) 

(C^T=fc^ iCfT^n> 112 \Z^-$£o\zt> 1 ljJtB 

[0 0 3 61 *1:, h7>77Sfif^il^WU 
8 ^ITSfiitRoft 31 i*«BL-, 07* bft ^ff 

a-M 4±iC««@^Snfc7 P U>hSffi5(Cil%iC 

[0 0 3 7 ] ^2©HS6^J-tLTBI7(C^T < fcc> 
io (C&iteJR 1 8 let f£** 1 3 ±IC*S 5 

*Iif£©#l7&©a>^7 2 6TS4£5£$i£bT<^£ 
[0 0 3 8] *3Mt«TrttB— CD'Sy FaHCX 

)i4twmt>*yi i*«*ufc«ftKMLfc**, yx 
{cut, a« 5 ©^*4>{r y x;nc«t *tt usfc* #1*7 

tfc?>*^7 M C . / XJU«S« 5 ± (c 
20 »»l/t[/$oTt)J:^. 
[0 0 3 9] 

SMi SI SSMrT * £ £ **T b>£«0fMftMff;? \z . 

■tsc t3fi*-c*«*:»^'j > hafcKKttirr ****** 

«fc o KTS n 
[0ffi©fSi|ifci&9]] 

[01] KU2fc*«rbTVi*a*S«0»aHT**. 
30 [02] &*gB»£LTU*»tf£«©**8BTa 

[0 3] qtmyx;u*«a«±ic»»bfc«t»©a*s« 

[04] mft&mvfflwzfaytmx&z. 

[05] a*gB»»ff&^s«*3ai»f^o±#7P- 

b2r^t"0T$>3. 
[0 6] Sfe*SB»«lf^S^**»SI»^©7D— ?r 

[0 7] jB2®£ffiOT0&4]gB0&£BlT&*. 
io [W**OittW] 
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